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Tsevere acute respiratory syndrome coronavirus -2
(SARS-CoV-2), originated in China and rapidly spread across
the world, causing a pandemic.1 The well-recognized
symptoms of COVID-19 include fever, cough, dyspnea,
sputum production, myalgia, arthralgia, headache, diarrhea,
nausea/vomiting, and sore throat. It appears that a subset of
patients with COVID-19 also develop other symptoms, such
as ageusia/dysgeusia.2 We performed a systematic review
of the available literature to assess the presence of ageusia/
dysgeusia among patients with COVID-19.

Methods
We performed a systematic review of the databases

PubMed/Medline, Embase, Cochrane, and Web of Science from
January 1 to April 21, 2020, to identify relevant articles
reporting ageusia/dysgeusia as a symptom in patients with
laboratory-confirmed COVID-19. Relevant articles reporting
data on ageusia/dysgeusia in the form of case series, case-
control, and cohort studies were included. Studies were
excluded if they did not report the symptoms of interest, that is,
ageusia/dysgeusia. Pooled analysis (where applicable) was
performed using a random-effects model and DerSimonian-
Laird approach. Study heterogeneity was assessed using the
I2 statistic.

Results
The initial search yielded a total of 33 articles, and after

screening for duplicates and excluding irrelevant articles, a
total of 5 studies with 817 patients were finally included.2–6

Four of these studies were single-nation studies, and 1
study was a multinational study from Europe. The study
period ranged from January 16, 2020, to March 29, 2020.
The proportion of female patients was reported in 3 studies
(60.7%, 95% confidence interval 51.3%–70.1%). We found
the prevalence of ageusia/dysgeusia was 49.8% (95% con-
fidence interval 8.2%–91.5%, I2 ¼ 99.6%) across these 5
studies (Figure 1).

Discussion
In our pooled analysis, almost half of the patients

(49.8%) with COVID-19 have altered taste sensation. Taste
disorders are well known to be related to a wide variety of
viral illnesses.7 The suggested mechanism of SARS-CoV-2
causing altered taste is its ability to bind to angiotensin-
converting enzyme-2 receptor, which is readily expressed
on multiple organ systems, including the surface of the
tongue and oral cavity. The oral cavity can act as a gateway
to infection and lead to the development of ageusia/dys-
geusia.8 Given the lack of access to diagnostic tests for
COVID-19, particularly in the developing world, the utility of
distinctive clinical features (such as ageusia/dysgeusia) in
identifying patients with suspected COVID-19 is of para-
mount significance.

Reporting of gustatory and olfactory disturbances is
subjective in nature, and patients with COVID-19 (without a
history of ear, nose, and throat disorders) should be actively
evaluated for these symptoms at presentation. Our study
has multiple limitations. First, there is a lack of data
comparing ageusia/dysgeusia in laboratory-confirmed
COVID-19–positive and –negative patients. Only one study,
by Bénézit et al,2 compared the prevalence of altered taste
in COVID-19–positive and –negative patients who under-
went testing based on suspicion.2 A significantly increased
proportion of patients reported ageusia/dysgeusia (62% vs
11%, odds ratio 7.4, P < .01) in the COVID-19–positive
arm.2 There was also a lack of studies reporting an associ-
ation of ageusia/dysgeusia with severe COVID-19. Mao et al5

also compared the presence of altered taste sensations in
severe and nonsevere COVID-19 cases. A somewhat lower
prevalence of ageusia/dysgeusia was seen in severe cases
and was not statistically significant (P ¼ .24).

Second, the inclusion of observational studies can un-
doubtedly lead to several biases, including but not limited to
selection bias, information bias, recall bias, and confounding
bias. Third, no study reported the association of acute res-
piratory distress syndrome, mortality, intensive care unit
admission, need for a ventilator, and length of intensive care
unit stay with ageusia/dysgeusia. Significant heterogeneity
was noted in our analysis of prevalence. This is likely because
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Figure 1. Forrest plot demonstrating the pooled prevalence of ageusia/dysgeusia in patients with COVID-19. C.I., confidence
interval; Ev/Trt, patients with symptoms/total patients.
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of the reasonmentioned previously, that is, the observational
nature of the study. The data were retrospectively collected
from medical files, and the presence of ageusia/dysgeusia
might have been underestimated. Fourth, the presence of
these symptomsmay not be reported in the presence of other
severe symptoms, such as dyspnea, fever, and productive
cough. For these reasons, the true prevalence of ageusia/
dysgeusia might be significantly higher (than reported in our
analysis) and should be included as a screening question for
patients evaluated for suspected COVID-19.

Currently, there is weak evidence if the taste or smell
changes could prognosticate COVID-19–related severity and
mortality. More epidemiological studies are needed to
assess the prevalence of ageusia/dysgeusia in patients with
COVID-19, as well as comparing mild to moderate and se-
vere cases. Recognizing these distinctive clinical features
can raise the suspicion of COVID-19, leading to early testing
and diagnosis of the disease.
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